Introductionl,2,3
During the past decade the Navy's Neuropsychiatric Research Unit has conducted a series of longitudinal studies of the military effectiveness of Navy enlisted personnel (Plag, 1964; Plag and Goffman, 1966a; Plag and Goffman, 1966b; Plag and Goffman, 1966c; Plag and Goffman, 1968) .
These studies have yielded findings regarding the incidence of non-effectiveness and have been successful in identifying some personal history and early training characteristics of enlistees which are related to their military adaptations during the four years of active duty comprising their first enlistments.
The findings from these studies have made it possible to derive formulae which are useful for predicting enlistee effectiveness. Sailors are considered to have rendered effective military service if they complete their tours of obligated duty and are recommended for reenlistment by their commanding officers. Non-effective sailors are those discharged prior to completion of their tours of active duty and ones completing their tours with performances so poor that they are not recommended for reenlistment. The accuracy with which effectiveness predictions can be made are quite modest. In a general sense, the goal of additional studies in the area of enlistee effectiveness is to improve the accuracy with which forecasts can be made.
More specifically, the studies of enlistee effectiveness which have been conducted to date have concentrated upon identifying valid predictor composites.
In other words, the focus in these studies has been upon the predictor aspects of the predictor-criterion equation, not upon refinements in the effectiveness criterion itself. An evaluation of criterion reliability, measurement innovations aimed at increasing criterion variability, and an assessment of the value of criterion moderators are examples of criterion studies needed in the area of enlistee-effectiveness research. This report is of one study designed to evaluate what moderating effect, if any, enlistee membership in a specific group might have upon the validity of effectiveness predictions.
The physical and psychological environments in which enlistees serve in the iThis study was supported by the Bureau of Medicine and Surgery, Department of the Navy, under Research Unit MF12.524.002-9002 and by the Naval Air Development Center, Johnsville, Pa. under contract PO 9-0086. 2 The opinions expressed are those of the authors and are not to be construed as necessarily reflecting the official policy of the naval service. fleet are extremely varied.
It would seem reasonable, therefore, to hypothesize the existence of differential rates of effectiveness as a function of different service environments. It is also quite possible that those variables which are predictive of effectiveness for all enlistees together are different from those which are most valid for predicting effectiveness for enlistees assigned to a specific fleet environment.
There are several different bases upon which fleet environments can be categorized.
In this study, groupings were made on the basis of broad occupational fields which comprise the enlisted rating structure. In addition to the general rates, NAVPERS 18068B defines twelve occupational groups:
(1) Deck, (2) Ordnance, (3) Electronics, (4) Precision Equipment, (5) Administrative and Clerical, (6), Miscellaneous, (7) Engineering and Hull, (8) Construction, (9) Aviation, (10) Medical, (11) Dental, and (12) Steward. Group IX -Aviation, and enlistees in the general rating of Airman (AN), constituted the group selected for this study.
In addition to the general purpose of the study, as outlined in the foregoing paragraphs, the specific plan of the investigation included a comparison of airmen and non-airmen on the basis of (a) personal history characteristics, (b) percentages and types of service non-effectiveness, (c) percentage of personnel reenlisted, and (d) percentage of personnel assigned to Class A service schools following graduation from recruit training. A determination was also made of the number of airmen who originally enlisted in the Navy in airmen ratings, and a sampling was made of the types and number of duty stations to which airmen are assigned during their first enlistments. Finally, equations were derived for predicting the service effectiveness of airmen and non-airmen groups separately, and a comparison was made of the validities of these independent predictions.
The Research Data
Subjects for this study consisted of enlistees who began their tours of active duty at the two Naval Training Centers at Great Lakes and San Diego during four sampling periods in May, August, and November 1960 and February 1961 . Aviation personnel were defined as those recruit training graduates assigned to the following ratings: Table 1 shows the number of subjects in the two groups who rendered various types of non-effective service. These data may be summarized as follows:
(1) Airmen have a higher rate of military effectiveness than non-airmen.
(2) Some subjects in both groups render performances which, because of service incurred physical disability or death, can be categorized as neither effective nor non-effective. There is no significant difference between the airmen and non-airmen groups on this basis.
(3) Of those subjects who render non-effective performances, there is no significant difference between the airmen and non-airmen groups in the percentage who receive early separations versus the percentage who complete their tours but are not recommended for reenlistment.
(4) Of those personnel who render non-effective performances as evidenced by early service separation, significant differences exist between airmen and non-airmen on the basis of the type of discharge received. Airmen receive a significantly larger number of punitive discharges and a significantly smaller number of unsuitability discharges than non-airmen.
Reenlistment:
Only those personnel who complete their periods of active obligated duty and are recommended for reenlistment by their commanding officers are eligible for a second enlistment. For the airmen group, the number eligible for reenlistment was 1830, while for the non-airmen the number was 6052. Airmen reen- percent of the non-airmen attended Class A schools.
Career History:
As an example of the types of commands to which airmen are attached during their first enlistment, a sub-sample of twenty subjects was randomly selected from the airmen group and a listing made of their duty stations and the time spent at each. Rate changes during the course of the first enlistment were also noted for each subject. The career histories of these airmen are shown in Table 2 . Although data for only twenty subjects may be quite unreliable, the information contained in Table 2 suggests that airmen who complete their first enlistments are attached to an average of 2.7 commands. The average number of days spent at each duty station is 461. For those subjects who attend a service school, an average of 204 days is spent in the classroom during the enlistment. For the subjects in this sample who completed their enlistments,the average number of days spent on active duty form the time of graduation from recruit training until termination of their obligation was 1249 days.
Personal History Characteristics: Airmen and non-airmen were compared on the basis of fifteen personal history characteristics and five tests of cognitive ability. Statistically significant differences were found between the airmen and non-airmen groups on nine of these variables. Table 3 depicts these variables and the differences found between the groups. On the basis of these data, airmen may be described as possessing higher average intelligence than non-airmen and as having a higher percentage of their members belonging to the Caucasian-Protestant group of enlistees. More airmen than non-airmen give a history of prior military service which is consistent with the finding that 48.88 percent of the aviation personnel entered recruit training already classified as airmen.
Prediction of Effectiveness:
The variables which were analyzed for use in predicting service effectiveness were those listed in "The Research Data" section of this report. They consisted of fifteen biographical characteristics, five tests of cognitive ability, and four measures of recruit training performance. Two equations were derived for the prediction of effectiveness, one for the airmen group and one for the non-airmen group. For the purpose of obtaining an estimate of the predictive validity of the derived equations, each of the enlistee groups was divided into a validation and cross-validation sample. The validation and cross-validation samples were selected in such a way that the precentages of effective and non-effective enlistees in the two samples were identical.
For each group (airmen and non-airmen), the predictor data from the validation sample were analyzed to determine the linearity of the predictor-criterion relationships and for the purpose of assigning appropriate weights to the various segments of the discrete variables. Pearson product-moment correlations were then calculated between all variables, and a stepwise linear multiple regression proce-dure was utilized for deriving the prediction equation for each of the subject groups.
In each case, the optimum prediction equation which was derived was one in which all the beta weights of the independent variables were significant at or beyond the .05 level of confidence. The derived equation for each group was then applied to the cross-validation sample and predicted criterion scores calculated for each subject.
These scores, from the cross-validation sample, were then correlated with the effectiveness criterion and the resulting Pearson r interpreted as representing the Predictive validity of the aggregate of enlistee characteristics.
Of the 2319 airmen for whom effectiveness data were available, 1160 were assigned to the validation sample and 1159 to the cross-validation sample. For both samples, the percentage of effectiveness was 78.91.
Of the 24 predictor variables which were analyzed in the airmen validation sample, only 17 yielded correlations significantly related to the effectiveness criterion. Those yielding insignificant correlations were:
(1) Family stability,
(2) Number of siblings, (3) History of previous service, (4) History of prior service rejection, (5) Marital status, (6) Religion, and (7) Race. These seven variables were omitted from the multiple regression analysis.
The correlations of the 17 valid predictors and the criterion are shown in Table 4 . It will be noted in Table 4 that all the predictor validities are positive, even though some of the variables obviously bear a negative relationship to military effectiveness e.g.,school grades failed). This situation occurs because of the linearization weights which were assigned to the segments of some of the variables--ones which otherwise would not be linearly related to the criterion.
Actually, the weights assigned to the various segments of each variable are the criterion means for the subjects comprising the variable categories. Enlistees rendering effective service were assigned a value of "V" on the criterion variable, while those who were non-effective were assigned a value of "0".
An example may serve to illustrate the weighting procedure. The "school grades failed" variable was represented in three segments: none, one, and two or more.
The criterion means for subjects in these categories were found to be .844,
.746, and .648, respectively. In other words, 84.4 percent of airmen in the validation sample who failed no grades were effective, while 74.6 percent and 64.8 percent of airmen who failed one and two or more grades, respectively, were effective. Table 5 shows the weights assigned to the various segments of the predictor variables for the airmen group.
The number of non-airmen who were either effective or non-effective was 7875.
Of these, 3937 comprised the validation sample and the cross-validation sample numbered 3938. 
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Those variables (17 in number) found to be significantly related to effectiveness for arimen were also found to possess significant validities for non-airmen.
As with the airmen group, seven of the variables yielded insignificant correlations. Table 6 shows the correlations of the significant predictors and the criterion for the non-airmen. As in the case of the airmen, some of the predictors were found to possess non-linear relationships with the effectiveness criterion. The weights which were applied to the segments of these variables are shown in Table 7 .
The multiple regression analysis of the airmen data identified six variables which added uniquely to the prediction of effectiveness. Arithmetic score, Recruit training transfers -Company commander rating, Education, Expulsions, Arrests, and
Average weekly test score were the variables whose beta weights were found to be significant at or beyond the .05 level of confidence. This predictor composite The beta weights and the significance levels of the variables comprising the prediction equations for the airmen and non-airmen groups are listed in Table 8 .
The difference between the standard error of estimate for airmen and the standard error of estimate for non-airmen is not statistically significant (t=1.016).
This indicates that predictions of effectiveness for airmen are no more or less accurate than predictions of effectiveness for non-airmen.
Five of the variables comprising the equation for predicting effectiveness for airmen are the same as those contained in the equation for the non-airmen.
Their beta weights are of the same relative magnitude too. This would suggest that assignment to the aviation speciality does not moderate the effectiveness predictions.
As a final check on this conclusion, the equation derived from the validation sample of one group was used to predict effectiveness for the cross-validation sample of the other. If it were found that predictions for both groups were significantly less valid using the equations derived from the validation samples of the alternate group, then it would be reasonable to conclude that assignment to the aviation specialty is a unique contributor to the prediction of effectiveness.
The results obtained, however, were these: In other words, the most valid prediction of effectiveness for both groups was made when the formula derived from the non-airmen sample was utilized.
It is probable that this result was obtained because of the larger N-count in the non-airmen group, lending greater stability to the weights of the variables in that equation. Predictions of the effectiveness of airmen were found to be no more valid when made on the basis of variables uniquely related to airmen effectiveness than when made on tht basis of variables uniquely related to non-airmen effectiveness. The conclusion to be drawn from this finding is that membership in the group of aviation specialties is not a moderator of effectiveness predictions. Indeed, it is not even a unique contributor to effectiveness predictions.
The above finding is possibly explainable on the basis of the heterogeneity of duties performed by airmen and the diversity of physical environments in which airmen serve. In other words, although airmen are unique in the sense that they are involved with aircraft, as a group they perform a wide variety of duties which are not unlike those performed by non-aviation personnel. Medical and dental specialists, on the other hand, perform duties and serve in physical environments quite unlike those of other occupational groups. If enlistee occupation can in fact moderate effectiveness predictions, perhaps it would be more readily identifiable among groups such as corpsmen, dental technicians or stewards.
The findings of this study would also suggest that airmen have a higher rate of military effectiveness than non-airmen, not because of their occupational specialty nor because of the environment in which they serve, but because they are selected on the basis of those characteristics which are predictive of successful adaptation and performance (GCT, ARI, MECH, etc.). Were they to serve in non-aviation specialties, they would also have rates of effectiveness higher than the average enlistee.
The results of this study should probably be interpreted with some caution. probably considerably higher than it was five to ten years ago.
Summary
Two groups of enlistees (airmen and non-airmen, totaling 10,369 subjects) who entered the naval service in 1960 were compared on the basis of biographical data, cognitive test scores, recruit training performance, and fleet effectiveness during their first enlistments. Formulae were derived for predicting effectiveness for both groups separately in order to ascertain whether occupational assignment might have a moderating effect upon the validities obtained. The major findings were these:
(1) Airmen have a significantly higher rate of effectiveness than non-airmen, although the difference between the groups is not large.
(2) Reenlisteent rates and the percentage of subjects attending service schools are approximately the same for the two groups.
(3) As a group, airmen possess higher cognitive abilities than non-airmen and more frequently give a history of prior military service.
(4) Assignment to the aviation specialty does not have the effect of moderating predictions of military effectiveness.
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